INTRODUCTION
Diabetes mellitus is considered as an all organ affecting disease. Many people with type 2 diabetes have macrovascular and microvascular complications at the time of first diagnosis of diabetes. [1] [2] [3] Diabetic retinopathy (DR) is a vascular disorder affecting the microvasculature of the retina. It is estimated that diabetes mellitus affects 4 per cent of the world's population, almost half of whom have some degree of DR at any given time.
Epidemiological data over past decade have shown that the pattern and profile of type 2 diabetes mellitus is very different in India as compared to west. 4 An earlier study done on patients of diabetes mellitus in a clinic-based population reported an overall prevalence of 14 per cent. NPDR was observed in 6 per cent, while 4 per cent had macular oedema and 4 per cent had PDR. 5 Asian Young Diabetes Research (ASDIAB) Study, reported the incidence of DR in 724 young diabetic subjects of age 12-40 years with duration of diabetes <12 months in 7 centres of four Asian countries. It is interesting to note that DR prevalence was least among Indians (5.3%) as compared to other ethnic groups like Malays (10%) and Chinese (15.1%). 6 Higher levels of fasting C-peptide and glucagon stimulated C-peptide among the Indians in this study may partly explain the lower prevalence of DR in this group.
Diabetic retinopathy is a very common, potentially preventable, long term, microvascular complication of diabetes mellitus and leading cause of visual disability and blindness. It is considered hallmark of generalized microangiopathy occurring in diabetic patient.
While there are many risk factors which have been associated with development and progression of diabetic retinopathy, duration of disease and age of patient are said to be strongest predictors. Hypertension, pregnancy, glucose control, dyslipidaemia, BMI, microalbuminuria and smoking are some of the other risk factors.
Preliminary data of the hospital shows predominant nonobese type 2 diabetes mellitus with high incidence of complications. Keeping in view of the above observations the present study was designed to study the lipid levels in patients of diabetes mellitus and further analyse the data with reference to occurrence of diabetic retinopathy.
METHODS
This study was observational case control type of study among patients attending diabetic clinic. Patients meeting inclusion criteria were divided into 30 cases as diabetics with retinopathy and 30 controls as diabetics without retinopathy. The data was further analysed for finding association between diabetic retinopathy and dyslipidaemia. Diagnosis of diabetes mellitus was based on American Diabetes Association (ADA) criteria. Based on their optic fundus findings diabetic retinopathy were divided into without DR and with DR. Those patients having DR were further divided into NPDR (Nonproliferative diabetic retinopathy) and PDR (Proliferative diabetic retinopathy). Dyslipidemia was defined according to NCEP ATP III guidelines. 
RESULTS
34 males (57%) and 26 (43%) females were recruited in the study, equally distributed among both groups. Age, sex, BMI, duration of diabetes were matched among cases and controls. The mean duration of diabetes was 8.5±5 years, with range from 5 months to 25 years, 18 (30%) patients had diabetes for less than 5 years, 22 (36%) had between 5-10 years and 20 (34%) had more than 10 years.
The BMI was <18.5 kg/m 2 in 6 (20%) patients, 18.6-22.9 kg/m 2 in 14 (23%), 23-27.9 kg/m 2 in 32 (53%), >28 kg/m 2 in 8 (13%). Equally distributed among both groups (Table 1) . The average HbA1C was 8.2±1.3 in Diabetic Retinopathy (DR) group and 7.5±0.9 in patients with no Diabetic Retinopathy (NDR).
21 (70%) patients in DR group had dyslipidemia, whereas 13 (43.3%) patients in NDR had dyslipidemia, ( Table 2) . 
DISCUSSION
In the present study, diabetic patients were divided into patients having retinopathy as cases and patients without retinopathy as controls. 30 cases and 30 controls were taken. Equal no. of males and females were taken in both groups. Patients having hypertension and on drugs which can affect lipid metabolism were not included to minimize confounding. Mean age in patients having retinopathy was 55.77±9.687 yrs. The relationship of retinopathy with age was in concordance to that found in many other studies. Like several other epidemiologic studies, this study also showed an increased prevalence of DR with increasing age. APED Study, CURES Eye Study, Dondana et al also have found significant correlation between the patient age and diabetic retinopathy. [8] [9] [10] In the present study, the duration since diagnosis of diabetes (diabetic age) ranged from 5 months-25 years. There may be some bias in estimating the real duration of diabetes in these patients, as the detection of diabetes could have been delayed due to lack of symptoms and the insidious onset of type 2 diabetes. The mean duration of diabetes was divided in three groups <5 years, 5-10 years and >10 years. As the duration of diabetes increased there was significant increase in number of DR cases. The association of longer duration with a higher the risk of DR was in accordance with previously published reports (Wong et al, Varma et al). 11, 12 It is obvious that patients with retinopathy significantly had a longer mean duration of diabetes. Wisconsin Epidemiological Study of Diabetic Retinopathy (WESDR) also found that risk of retinopathy is directly related to the duration of diabetes. In India, virtually all studies have shown an increased prevalence of DR as the duration of diabetes increased, (Gupta et al, APEDS study). 8, 13 The CURES Eye study has found that for every 5 years increase in duration of diabetes, the risk for DR increased by 1.89 times. In present study dyslipidemia was more common in patients with diabetic retinopathy (21 cases) than those without DR (13 controls). This relation was found to be statistically significant (p<0.034). On studying individual fraction of lipid levels in patients having retinopathy, the mean cholesterol level was found to be raised 188.30±46.48 as compared to 182.50±34.74 in patients without DR. There is also inverse relationship observed between HDL levels and DR. But both these observations were not found to be statistically significant (p>0.05). No relation was found between TGs and LDL levels with DR. The lack of association of lipid profile with severity of DR in this study is compatible with previous data from the MultiEthnic Study of Atherosclerosis, which show no association between serum lipids and DR and the Australian Diabetes, Obesity, and Lifestyle Study. 8, 14, 15 Similarly, Hove et al reported no significant association between DR, triglycerides, HDL and total cholesterol in diabetic population in Denmark. Miljanovic et al reported no lipid profile association with progression of DR or with PDR. 16, 17 In another study, there was no association between DR and lipid profile, however, clinically significant ME (Macular Edema) was found to be associated with serum lipids. Moreover, Singapore Malay Eye study showed that higher cholesterol levels were protective of any retinopathy. 18 Contrary to findings in this study many studies in south India have found a significant association between serum lipid fractions and DR.As in this study DR was more commonly found in patients of dyslipidemia (p value <0.05) but no significant association between different lipid fractions and DR was found so it can be postulated that some other factors like apolipoproteins (apo A1 and apo b) and not lipid fractions have a contributing role in DR. This is supported by some studies emphasizing on this association. 19, 20 These studies showed that diabetic retinopathy is more strongly associated with ratio of apo A1 and apo B as compared to individual lipid fractions. Another cause of discrepancy might be ethnicity-at least in part. Significant differences in the prevalence of DR and DME (Diabetic Macular Edema) between different ethnic groups was reported. Although all ethnic groups are susceptible to the established risk factors of DR such as duration the disease, severity of hyperglycemia and hypertension, ethnicity specific risk factors also may have an effect. Such risk factors may include differential susceptibility to conventional risk factors, insulin resistance, truncal obesity and genetic susceptibility. It may be hypothesized that serum lipid levels may also affect such different populations at a different level, however, this should be supported by further studies.
Limitations of this study are smaller sample size which may have accounted for statistically insignificant results. The study did not evaluate other risk factors for the development of retinopathy. Most of the diabetics in the present study had poor glycemic control. Hyperglycemia is also associated with dyslipidemia, specifically increased levels of total cholesterol and triglycerides, a slight elevation of LDL, but generally little if any change in HDL. Consequently, hyperglycemia may be an important confounding factor in this study. 
